Abstract. During the entry phase of the Pioneer Venus Orbiter, defined as that period at the end of mission in 1992 when the periapsis fell below 185 km, the magnetometer made repeated measurements throughout the post midnight ionosphere until about 0430 LT. In this region the magnetic field is generally stronger at comparable altitudes than it was earlier at times of higher solar activity. This increase combined with a decrease in electron density causes the ratio of the magnetic pressure to thermal pressure to approach unity at altitudes above 200 km, whereas it was much lower than unity at these altitudes during solar maximum. From 160-200 km the magnetic field pressure exceeds that of the ionospheric plasma quite unlike the usual conditions seen at the beginning of the mission. At lowest altitudes below 150 km, however, the field becomes weaker and hence no evidence for a planetary magnetic field is found.
Introduction
The earlier measurements of the Pioneer Venus mission revealed the properties of the ionosphere and its dependence on solar and solar wind conditions at altitudes above 150 km and for solar activity near its maximum [Luhmann and Cravens, 1991; Russell and Vaisberg, 1983] . At solar maximum the Venus ionosphere had sufficient thermal pressure to stand off the solar wind well above the atmosphere at times of normal solar wind dynamic pressure and was basically magnetic field free, but when the solar wind pressure became high, the ionosphere became magnetized. The night ionosphere was just as sensitive to this solar wind control as the dayside, because at solar maximum the dayside ionosphere supplied the bulk of the nightside ionization observed above about 200 km altitude through flow across the terminators. Features known as ionospheric "holes" [Brace et al., 1982] with enhanced nearly vertical fields within were regularly observed at these times. When the solar wind pressure was high, this nightward transport was ineffective and the condition known as the "disappearing ionosphere" prevailed [Cravens et al., 1982] . Disappearing ionospheres were accompanied by enhanced (-20-40 nT) horizontal fields that dominated the pressure above -160 km altitudes.
As the mission progressed, it became clear that as the solar cycle changed, so did the ionosphere. One of the most Copyright 1993 by the American Geophysical Union. reach low altitudes until it approached midnight local time, our study will be applicable only to the post-midnight or early morning hours in the night ionosphere.
The Magnetic Field
Comparisons of the magnetometer entry data with data obtained earlier in the mission are complicated by the apparent failuR of a multiplexer in October 1988. After this time, the spin axis sensor is sampled three times per minor frame rather than each of the sensors being sampled once. This sensor measuRs the field perpendicular to the orbital plane of Venus. FurthermoR, toward the end of the mission, the zero level of this sensor began to drift slowly.
Nevertheless, as we demonstrate below, we can determine useful information on the statistical ionospheric magnetic field even if we do not know the instantaneous value of all 3 components of the magnetic field.
We proceed by first finding the median spin axis component of the magnetic field over all the entry phase which we take here to be orbits 5011 to 5055. Over this period we expect the magnetic field in the night ionospheR to vectorially sum to zero. This median field of 26 nT we take to be the offset of the magnetometer. We use a median rather than an average to mitigate the effect of outlying points. We Rmove this median field from the measuRments and then rectify the magnetic field i.e., take its absolute value. We then perform our statistical analyses on'the 
Ionospheric Pressure
In order to understand the dynamics of the ionosphere, we need to understand the Rlative importance of the magnetic and thermal pRSSURS. Since we have only one magnetic sensor during the entry phase, we Rsort to statistical arguments to do this. In order to approximate the plasma thermal pRssure, we assume the ion and electron temperatuRs are equal to the observed electron temperatuR. We note that much of our data is at low altitudes in the collisional regime where we This behavior is similar to those disappearing ionospheres which are "weakly" disappearing. In the most depleted nightside ionosphere cases (e.g., those described by Luhmann [ 1992] ), the magnetic pressure exceeds the plasma pressure everywhere above -160 km by up to an order of magnitude.
